Scleroderma (systemic sclerosis) is an uncommon condition of obscure aetiology characterised clinically by symmetrical stiffness of the skin, Raynaud's phenomenon, and involvement of various internal organs. Over 90% of patients with scleroderma have antinuclear antibodies (ANAs) of various types in their serum' and, although it is not clear whether their presence is an initial feature of the disease or whether they develop secondarily, certain specificities, namely anticentromere, antitopoisomerase (Scl 70), and antinucleolar antibodies are characteristic of scleroderma. 2 Maddison et al25 examined the prevalence of ANA in patients with scleroderma, their blood relatives, and spouses. They found a higher prevalence of ANA both in the blood relatives (27%) and in the spouses (24%) compared with controls (8%) and suggested that these findings support the notion that both genetic and environmental factors influence autoimmunity in scleroderma. The present study was undertaken to investigate this idea in another population of patients with scleroderma.
Patients and methods

PATIENTS
The patients with scleroderma were under the care of one of us (AJB) or were members of the Scleroderma Foundation of Victoria. They had symmetrical skin stiffness, Raynaud's phenomenon, and some evidence of systemic involvement. They were classified according to a scheme previously described26 based on the extent of the skin stiffness; type 1 disease indicates involvement of the skin of the fingers only, type 2 involvement of the arms and face but excluding the trunk, and type 3 extensive involvement including the trunk. The patients were asked to bring one or more first degree blood relatives (offspring, parents, siblings) and, if possible, a spouse. The relatives and spouses were all interviewed with the aim of detecting any evidence of scleroderma or connective tissue disease and their hands and face were inspected. Control serum samples (total 65) were obtained from patients in hospital (31) and a healthy population (34) broadly matched with the scleroderma patients by age. The healthy controls were obtained partly from volunteer receptionists in doctors' rooms and partly from volunteer relatives of patients in a repatriation hospital. They were questioned to exclude the presence of any autoimmune disease. The hospital controls were obtained from patients attending a haematology clinic for routine blood tests.
Their notes were inspected to exclude any subjects with autoimmune disease such as diabetes or thyroid disease, infections, or autoimmune cytopenias including thrombocytopenia. Only two patients were blood relatives (first cousins). About one quarter of the relatives were siblings, one quarter parents, and one half children of the patients. Five only had experienced Raynaud's phenomenon; one of these had nailfold capillary changes suggestive of scleroderma. None had the skin changes characteristic of scleroderma. Several complained of joint aches and pains but these were no more frequent than in the general population and none had features of connective tissue disease. Among the spouses, husbands predominated over wives in the ratio of about 3 to 1, the reverse of the sex incidence in patients with scleroderma. None had Raynaud's phenomenon or 
Discussion
The data showed that the serum samples of our control subjects had a high prevalence of positive ANAs, particularly at the low titre of 40, suggesting that positivity at this titre is not clinically significant (figure). As would be expected the patients showed a high prevalence of positive ANAs, particularly at the higher titres and 95% were positive at a titre of > 160.
By contrast the spouses showed a lower prevalence of positive ANAs than controls at all titres, indicating that the present study provides no evidence that environmental factors contributed to the production of autoantibodies found in patients with scleroderma. This study does not, however, rule out the possibility of a contribution of environmental factors operating in the patients before marriage.
The prevalence of ANAs in the first degree relatives was similar to that in the spouses, again lower than in the control subjects. 
